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(57) ABSTRACT 

A microelectromechanical sensing structure is provided with 
a mobile element adapted to be displaced as a function of a 
quantity to be detected, and first fixed elements, capacitively 
coupled to the mobile element and configured to implement 
with the mobile element first detection conditions. The sens 
ing structure is further provided with second fixed elements, 
capacitively coupled to the mobile element and configured to 
implement with the mobile element second detection condi 
tions, which are different from the first detection conditions. 
In particular, the first and second detection conditions differ 
with respect to a full-scale or a sensitivity value in the detec 
tion of the aforesaid quantity. 

23 Claims, 4 Drawing Sheets 
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1. 

MCROELECTROMECHANICAL SENSOR 
HAVING MULTIPLE FULL-SCALE AND 

SENSTIVITY VALUES 

BACKGROUND 5 

1. Technical Field 
The present invention relates to a microelectromechanical 

(MEMS) sensor having multiple full-scale and sensitivity 
values. In particular, in what follows reference will be made, 
without this, however, implying any loss in generality, to an 
accelerometer sensor. 

2. Description of the Related Art 
As is known, microelectromechanical sensors made in 

semiconductor technology are today used in a wide range of 
technological sectors, thanks to their Small dimensions, ver 
satility, and low costs. In particular, accelerometer sensors 
today find a wide range of uses in the “automotive' field, for 
example in airbag systems, in stability-control systems 
(ESPR)—Electronic Stability Program) and in systems for 
brake-assistance (ABS Antilock Braking System). 

In a known way, accelerometers for airbag-control systems 
have a measuring scale with high full-scale values (for 
example, 50 g, where g is gravitational acceleration), whilst 
lowerfull-scale values (for example, between 2 g and 6 g) are 
in accelerometers for stability-control and brake-assistance 
systems. The full-scale value of these sensors, in addition to 
indicating a maximum detectable value, is in general associ 
ated to the sensitivity of the sensors, since the dynamic range 
of a corresponding output signal is fixed (for example, com 
prised between 0 and 5 V, in the case of a voltage output 
signal). In other words, an increase in the full-scale value is to 
be considered as equivalent to a decrease in the sensitivity of 
the sensor (and vice versa), and a sensor having a low full 
scale value has a high sensitivity (and vice versa). 

Currently, in MEMS accelerometer sensors the implemen 
tation of different full-scale (or sensitivity) values is entrusted 
to a corresponding reading electronics, which achieves this 
by varying a gain factor of an amplification stage in the 
signal-processing chain. 

In detail, and as is shown Schematically in FIG. 1, a con 
ventional MEMS accelerometer 1 generally comprises a 
sensing structure 2 made with micromachining techniques of 
a semiconductor material and having a rotor (or mobile ele 
ment) and a first stator and a second stator (or fixed elements). 45 
The first and second stators are capacitively coupled to the 
rotor So as to form a first sensing capacitor C1 and a second 
sensing capacitor C2 (in particular, the first and second stators 
face the rotor, forming plane parallel plate capacitors). The 
sensing structure 2 has at its output a first and second stator 50 
contacts S1, S2 and a rotor contact R, which constitute the 
terminals of the first and second sensing capacitors C1, C2. 
The rotor is free to be displaced (in particular by linear 
motion) with respect to the first and second stators as a func 
tion of the acceleration, consequently varying the value of 55 
capacitance of the first and second sensing capacitors C1, C2. 
From the differential capacitive unbalancing of the sensing 
capacitors, a reading electronics 4 coupled to the sensing 
structure 2 is able to determine the value of the acceleration 
acting on the MEMS accelerometer 1. In greater detail, the 60 
reading electronics 4 comprises: a processing stage 6 adapted 
to convert the capacitive unbalancing signal into an electrical 
signal and to filter and process this signal in a Suitable way, 
and again stage 7, connected to the output of the processing 
stage 6, having a variable gain that can be selected via a 65 
full-scale selection command FS, that is provided at an input 
of the reading electronics 4. According to the requirements, 
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2 
by acting on the full-scale selection command FS, it is pos 
sible to vary the full-scale value of the MEMS accelerometer 
1 (for example, between 2 g and 6 g, or else between 35 g and 
50g), and consequently to vary its sensitivity, so as to adapt it 
to different applications. 
The described solution, albeit advantageous in so far as it 

enables easy variation of the full-scale value of the acceler 
ometer sensor, has certain drawbacks, amongst which the 
difficulty of implementing a wide range of full-scale values 
by acting on the gain stage 7, and the non-linearity of the 
response of the MEMS accelerometer 1 for high full-scale 
values. The latter aspect is due to the fact that, as is known, the 
capacitance of a plane parallel plate capacitor is linear for 
Small displacements (as compared to the distance, or gap, 
between its plates), whilst it is non linear for large displace 
ments (comparable to the aforesaid distance between the 
plates). 

BRIEF SUMMARY 

At least some embodiments of the present invention pro 
vide a microelectromechanical sensor having multiple full 
scale and sensitivity values that provide an improvement with 
respect to known sensors. The microelectromechanical sen 
Sor may enable the aforementioned problems and disadvan 
tages to be solved, either totally or in part. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

For a better understanding of the present invention, 
embodiments are now described, purely by way of non-lim 
iting examples and with reference to the attached drawings, 
wherein: 

FIG. 1 shows a block diagram of a microelectromechanical 
sensor, in particular an accelerometer sensor, of a known 
type; 

FIG. 2 shows a block diagram of an accelerometer sensor, 
according to a first embodiment of the present invention; 

FIG.3 is a schematic plan view of a microelectromechani 
cal sensing structure of the accelerometer sensor of FIG. 2; 

FIG. 4 is a schematic plan view of a variant of the sensing 
Structure: 

FIG. 5 is a schematic plan view of a sensing structure of an 
accelerometer sensor, according to a second embodiment of 
the present invention; 

FIG. 6 shows a block diagram of an accelerometer sensor 
including the sensing structure of FIG. 5; 

FIG. 7 is a schematic plan view of a sensing structure of an 
accelerometer sensor, according to a third embodiment of the 
present invention; 

FIG. 8 is a schematic plan view of a sensing structure of an 
accelerometer sensor, according to a fourth embodiment of 
the present invention; and 

FIG. 9 shows a block diagram of an accelerometer sensor, 
according to a further variant of the present invention. 

DETAILED DESCRIPTION 

As will be described in detail in what follows, at least some 
embodiments of the present invention envisage the imple 
mentation of different full-scale values directly in the 
mechanical sensing structure of the sensor, without resorting, 
or possibly resorting, to a corresponding reading electronics. 

With reference to FIG. 2, relating to a first embodiment of 
the present invention, a microelectromechanical sensor, in 
particular a MEMS accelerometer 10, comprises a sensing 
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structure 12 made of semiconductor material, for example 
silicon, and a reading electronics (designated once again by 4 
as in FIG. 1), which is connected to the sensing structure 12 
and Supplies at its output 13 an electrical signal V, indica 
tive of the acceleration detected by the sensor and having a 
pre-set output dynamic range (for example, comprised 
between 0 and 5 V). The reading electronics 4 comprises a 
processing stage 6, which is adapted to process an electrical 
quantity coming from the sensing structure 12 and to generate 
the electrical signal V, and receives at its input a full-scale 
selection command FS. 

In detail, the sensing structure 12 comprises a single rotor, 
and a pair of stators for each full-scale value FS1. FS2 that the 
sensor is able to implement (FIG. 2, as well as the subsequent 
figures, refers to the presence of two full-scale values, but it is 
evident that what is described can be extended to an arbitrary 
number of full-scale values). Each pair of stators forms with 
the rotor a respective first sensing capacitor (C1s, C1s) 
and a respective second sensing capacitor (C2s., C2S), for 
detection of accelerations at a respective full-scale value FS1, 
FS2. In particular, as will be clarified hereinafter, the stators 
of each pair are configured with respect to the rotor So as to 
implement different conditions of acceleration detection (in 
terms of full-scale value and sensitivity). The sensing struc 
ture 12 consequently has at its output a rotor contact R, a first 
pair of stator contacts S1s, S2s corresponding to the first 
full-scale value FS1, and a second pair of stator contacts 
S1, S2s corresponding to the second full-scale value 
FS2. The full-scale selection command FS acts on the pro 
cessing stage 6, connecting it selectively to the first pair of 
stators or to the second pair of stators, according to the 
selected full-scale value, for subsequent signal processing. 

In greater detail (FIG. 3), the sensing structure 12 com 
prises a rotor 14, having a body 15 of a substantially rectan 
gular shape elongated in a first direction X and mechanically 
connected to a frame Support 16 by means of elastic elements 
17, which enable a (translation) movement thereof in the first 
direction X. A plurality of rotor electrodes 18 extends laterally 
from longer sides of the rotor body 15, in a second direction 
y Substantially orthogonal to the first directionX. In particular, 
the rotor electrodes 18 are arranged symmetrically with 
respect to a central point O of the rotor body 15, and with 
respect to a median axis parallel to the first direction X and 
passing through the central point O. 
The sensing structure 12 further comprises a first and sec 

ond pair of stators 19 and 20 corresponding, respectively, to 
the first full-scale value FS1 and to the second full-scale value 
FS2 that can be implemented by the sensing structure. Each 
pair of stators 19, 20 comprises a respective plurality of first 
and second stator electrodes 19a, 19b and 20a, 20b, extending 
in the second direction y, parallel to and facing on opposite 
sides of respective rotor electrodes 18, with which they form 
a plurality of plane parallel plate sensing capacitors. The first 
and, respectively, the second stator electrodes 19a, 19b of the 
first pair of stators 19 are connected together and to a respec 
tive contact of the first pair of stator contacts S1, S2s (as 
shown schematically), whilst the first and, respectively, the 
second stator electrodes 20a, 20b of the second pair of stators 
20 are connected together and to a respective contact of the 
second pair of Stator contacts S1s, S2s. The resulting 
parallel connection of the various sensing capacitors forms 
the first and second sensing capacitors C1s, C1s and 
C2s., C2s corresponding to the full-scale values FS1. FS2 
of the sensor. 

According to an aspect of the present invention, the first 
and second stator electrodes 19a, 19b of a first pair of stators 
(in particular of the first pair of stators 19, associated to the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
higher full-scale value, FS1) are arranged at a relative dis 
tance (i.e., gap) from the respective rotor electrodes 18, which 
is greater than a relative distance between the stator elec 
trodes 20a, 20b of the other pair of stators (in particular, of the 
second pair of stators 20 associated to the lower full-scale 
value, FS2) and the respective rotor electrodes 18. In fact, the 
sensitivity value of the sensor is proportional to a capacitance 
value at rest (i.e., in the absence of displacements of the rotor 
14) of the sensing capacitors and to the amount of their 
capacitive variation due to displacement of the rotor 14. Elec 
trodes spaced further away from one another correspond to a 
Smaller value of capacitance at rest and a Smaller capacitive 
variation than to electrodes set closer to one another. In detail, 
there is a non-linear (quadratic) relation between the sensi 
tivity of the sensor and the distance between the electrodes. 
The different arrangement of the first and second pairs of 

stators 19, 20 with respect to the rotor electrodes 18 thus 
allows two different full-scale values FS1, FS2 (and, equiva 
lently, sensitivity values) within the same sensing structure 
12, which can be selected by the reading electronics. 
The described sensing structure is substantially linear both 

for low (FS1) and for high (FS2) full-scale values, due to the 
fact that the distance at rest between the electrodes of the 
sensing capacitors is related to the full-scale value to which 
they are associated. In particular, the distance increases as the 
full-scale value increases. Accordingly, the displacements of 
the rotor electrodes with respect to the stator electrodes are 
“Small as compared to the distance at rest, and the sensing 
structure is made to work in the linear area of the capacitance 
Versus displacement curve. 

In accordance to a variant of the invention (FIG. 4), the first 
and second pairs of stators 19, 20 have a different number of 
respective first and second stator electrodes 19a, 19b and 20a, 
20b, according to the full-scale value (or, equivalently, the 
value of sensitivity) to which they are associated. In particu 
lar, the pair of stators (in the example in the figure the second 
pair of stators 20) associated to the lower full-scale value 
(higher sensitivity value) has a greater number of stator elec 
trodes 20a, 20b. In fact, by increasing the number of the stator 
electrodes, the number of plane parallel plate capacitors con 
nected in parallel increases, and consequently the value of the 
capacitance at rest of the sensing capacitors and their capaci 
tive variation as a function of the acceleration increase (in 
particular, in a linear way). By combining the two described 
variants, the sensitivity in detection of acceleration can be 
increased or decreased by modifying both the distance 
between the stator and rotor electrodes and the number of 
stator electrodes. 

A second embodiment of the present invention (FIG. 5) 
envisages splitting the rotor 14 of the sensing structure 12 into 
first and second rotor halves 14a. 14b, electrically insulated 
from one another by means of an insulating barrier 22a made 
of dielectric material (obtained in a known manner, for 
example as described in EP 1 617 178). In particular, the 
insulating barrier 22a extends in the first direction X at the 
median axis of the rotor body 15, throughout the length of the 
rotor. Connected to each rotor half 14a, 14b are half of the 
rotor electrodes 18 and half of the first and second stator 
electrodes 19a, 19b and 20a, 20b, respectively of the first and 
second pairs of stators 19, 20. 
As shown also in FIG. 6, in this case the sensing structure 

12 has, instead of a single rotor contact, a first rotor contact R1 
and a second rotor contact R2, electrically connected to the 
first rotor half 14a and to the second rotor half 14b, respec 
tively. The processing stage 6 internally has a Switch element 
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23 (shown schematically), arranged between the first and 
second rotor contacts R1, R2, for electrically connecting 
them together, or not. 

Thanks to this configuration, it is possible to double the 
available full-scale values by simply electrically connecting 
(or not) to one another the two rotor halves 14a. 14b (in this 
way doubling or halving the number of stator and rotor elec 
trodes, and consequently the sensitivity of the sensor). The 
full-scale selection command FS consequently acts both on 
the stator contacts S1s, S2s, S1s2, S2s and on the 
switch element 23 (connecting the rotor contacts R1,R2 to 
one another), for the selection of the desired full-scale value. 
In particular, with the switch element 23 in an open condition, 
the first and second full scales FS1, FS2 have a certain value, 
which is doubled by simply closing the selector element (thus 
obtaining a third full scale and a fourth full scale, oftwice the 
value with respect to the first and second full scales). 

Using the solutions described above, it is also possible to 
provide a biaxial accelerometer sensor (FIG. 7). 

In detail, the rotor body 15 of the sensing structure 12 has 
in this case a substantially square shape in plan view, and the 
rotor 14 is divided into four rotor quadrants 14a-14d by a first 
insulating barrier 22a and a second insulating barrier 22b. 
arranged to form a cross. The rotor quadrants 14a-14d are 
symmetrical with respect to the central point O, and the first 
and second insulating barriers 22a, 22b are parallel, respec 
tively, to the first and second directions x, y, and pass through 
the central point O. 
A rotor electrode 18 extends from the external sides of each 

rotor quadrant 14a-14d, in a direction Substantially orthogo 
nal to these sides and parallel to one of the first directionX and 
the second direction y. Within each rotor quadrant 14a-14d. 
first and second stator electrodes 19a, 19b and 20a, 20b face 
on opposite sides the corresponding rotor electrodes 18 (So as 
to ensure one and the same sensitivity value in the first and 
second direction X, y). In addition, the stator electrodes are 
arranged as a whole in a symmetrical way with respect to the 
central point O. 
The elastic elements 17 in this case allow the rotor 14 to 

have freedom of movement both in the first direction X and in 
the second direction y, and consequently allow detecting 
accelerations in the first direction X (by means of the rotor and 
stator electrodes parallel to the second direction y) and in the 
second direction y (by means of the rotor and stator electrodes 
parallel to the first direction x). 

In a way not illustrated, four rotor contacts are provided for 
connecting electrically to one another the various rotor quad 
rants 14a-14d. and corresponding selector elements (in a way 
altogether similar to what is illustrated in FIG. 6), controlled 
by the full-scale selection command FS. 

FIG. 8 shows an embodiment of an accelerometer sensor 
sensitive to accelerations directed in a third direction Z. 
orthogonal to the first and second directions x, y, and in 
particular to a plane of main extension Xy of the rotor 14. 

In detail, the elastic elements 17, which mechanically con 
nect the rotor body 15 to the support, extend in line along a 
tilting axis A, parallel to the second direction y and shifted 
with respect to the central point O. In this way, the elastic 
elements 17 enable an inclination of the rotor 14 outside of its 
plane of main extension Xy, by means of a rotation around the 
tilting axis A. The stator electrodes are arranged in a position 
facing the rotor 14 underneath its plane of main extension Xy 
so that the inclination of the rotor body 15 causes a variation 
in the distance between the electrodes and the rotor, and a 
consequent capacitive variation. 

Because certain types of manufacturing processes may not 
be suitable for varying the distances at rest between the stator 
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6 
electrodes and the rotor in the third direction Z, the various 
full-scale/sensitivity values can be obtained by varying the 
facing area of the electrodes (varying, i.e., their dimensions in 
the first and second directions x, y), or their number. In 
addition, it is possible to vary the sensitivity by arranging the 
stator electrodes at different distances with respect to the 
tilting axis A. In fact, electrodes set at a greater distance apart 
approach the rotor body 15 more closely during its rotation 
about the tilting axis A, and consequently give rise to a greater 
capacitive increase. 

In detail, and with reference once again to the implemen 
tation of two differentfull-scale values FS1, FS2, the first pair 
of stators 19 associated to the higher full-scale value FS1 will 
have the respective stator electrodes 19a, 19b arranged in the 
proximity of the axis of tilting A and will have a first facing 
Surface (parallel to the plane of main extension Xy), while the 
second pair of stators 20 associated to the smaller full-scale 
value FS2 will have the respective stator electrodes 20a, 20b 
arranged at a greater distance from the tilting axis A and 
having a second facing Surface, greater than the first facing 
Surface. 
From what has been described and illustrated above, the 

advantages of the microelectromechanical sensor according 
to at least Some embodiments of the invention are clear. 

In particular, in a single microelectromechanical sensing 
structure 12, different detection conditions of a same quantity 
to be detected are implemented (in terms of measuring scale, 
and in particular of full-scale, or equivalently sensitivity, 
value), for adapting the detection of the quantity to be deter 
mined to different applications and uses of the sensor. Given 
that a single sensing structure is envisaged, the sensor occu 
pies a relatively small overall area and has a reduced manu 
facturing complexity. 
As compared to traditional sensors, in which variation of a 

full-scale value is provided by the reading electronics (with 
the sensitivity value of the mechanical sensing structure being 
fixed), the embodiments of FIGS. 2-9 may enable a wider 
range of full-scale values to be obtained. In fact, embodi 
ments disclosed herein make it possible to act on a number of 
factors to vary the full-scale value and the sensitivity, among 
which the number of the stator electrodes, the number of 
insulated portions in which the rotor is divided, the distance 
between the stator and rotor electrodes, and the correspond 
ing facing area. In particular, varying the distance at rest 
between the stator electrodes and the rotor proves advanta 
geous, given the quadratic dependence of the sensitivity with 
respect to this quantity, since it enables an even wider range of 
full-scale values to be obtained. 

In addition, the linearity of the sensor remains high also for 
high full-scale values, thanks to the fact that the sensor is 
made to work for the most part in conditions of Small dis 
placements, as described above. 

In particular, it is evident that various combinations of the 
solutions described can lead to further embodiments. For 
example, a triaxial accelerometer sensitive to accelerations 
directed in the first, second, and third directions x, y, z, can be 
provided. 
As illustrated in FIG. 9 (which is related, purely by way of 

example, to the first embodiment of the invention), the range 
of the full-scale values that can be implemented can be further 
enlarged by introducing again stage in the reading electron 
ics. In detail, a gain stage 7 is connected to the output of the 
processing stage 6, for varying electronically the gain of the 
signal-processing chain. The full-scale selection command 
FS acts in this case both on the output of the sensing structure 
12 (selecting the stator and rotor contacts) and on the gain 
stage 7, for selecting the desired full-scale value. FIG.9 also 



US 7,886,601 B2 
7 

shows an electronic device 30 incorporating the MEMS 
accelerometer 10. Advantageously, the electronic device 30 
can be included in an automotive system, for control of the 
airbag system, ABS, and stability-control system. The full 
scale value of the sensor can be selected according to the 
specific applications and requirements. 

Different geometrical shapes for the rotor and for the pairs 
of stators can also be used, and the arrangement of the stator 
electrodes with respect to the rotor could be different. In 
particular, in a known manner, the stator electrodes could be 
arranged in a “single-sided configuration with respect to the 
rotor electrodes (i.e., facing justa single main side of the rotor 
electrodes). 

Finally, the embodiments and features described herein 
can be applied to other types of MEMS sensors, for example 
gyroscopes, or more in general to sensors provided with a 
sensing structure having parallel plate capacitors. 
The various embodiments described above can be com 

bined to provide further embodiments. All of the U.S. patents, 
U.S. patent application publications, U.S. patent applica 
tions, foreign patents, foreign patent applications and non 
patent publications referred to in this specification and/or 
listed in the Application Data Sheet, are incorporated herein 
by reference, in their entirety. Aspects of the embodiments 
can be modified, if necessary to employ concepts of the 
various patents, applications and publications to provide yet 
further embodiments. 

These and other changes can be made to the embodiments 
in light of the above-detailed description. In general, in the 
following claims, the terms used should not be construed to 
limit the claims to the specific embodiments disclosed in the 
specification and the claims, but should be construed to 
include all possible embodiments along with the full scope of 
equivalents to which Such claims are entitled. Accordingly, 
the claims are not limited by the disclosure. 

The invention claimed is: 
1. A microelectromechanical sensing structure compris 

ing: 
a mobile element adapted to be displaced as a function of a 

quantity to be detected; 
first fixed elements capacitively coupled to said mobile 

element and configured to implement with said mobile 
element to provide first detection conditions of said 
quantity; and 

second fixed elements capacitively coupled to said mobile 
element and configured to implement with said mobile 
element to provide second detection conditions of said 
quantity, wherein said second detection conditions are 
different from said first detection conditions with 
respect to a full-scale value and a sensitivity value asso 
ciated with detection of said quantity, wherein a total 
number of all of said first fixed elements is higher than a 
total number of all of said second fixed elements, and a 
lower value of said full scale and a higher value of said 
sensitivity is associated with said first fixed elements. 

2. The sensing structure according to claim 1, wherein said 
first and second fixed elements face said mobile element, said 
first fixed elements are arranged so as to form with said 
mobile element a first sensing capacitor, said second fixed 
elements are arranged so as to form with said mobile element 
a second sensing capacitor, said first and second sensing 
capacitors having a different value of capacitance at rest and 
a different capacitive variation as a function of displacement 
of said mobile element, and said at least one of the full-scale 
value and sensitivity value is a function of said capacitance at 
rest and/or of said capacitive variation of said first and second 
sensing capacitors. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
3. The sensing structure according to claim 2, wherein said 

first and second sensing capacitors are parallel-plate capaci 
tOrS. 

4. The sensing structure according to claim 1, wherein said 
mobile element comprises a body extending Substantially 
along a plane and mobile electrodes extending from said body 
in a first direction and/or a second direction along said plane, 
said first and second fixed elements extending in said first 
direction and/or second direction Substantially parallel to and 
facing respective mobile electrodes, and said mobile element 
is adapted to displace in said first direction and/or second 
direction as a function of said quantity to be detected. 

5. The sensing structure according to claim 4, wherein said 
first fixed elements, at rest, are positioned at a first distance 
from said respective mobile electrodes, and said second fixed 
elements, at rest, are positioned at a second distance from said 
respective mobile electrodes, said first distance is smaller 
than said second distance. 

6. The sensing structure according to claim 1, wherein said 
mobile element comprises a body extending Substantially 
along a plane and being free to rotate about a tilting axis away 
from said plane, and said first and second fixed elements are 
underneath said plane and face said body, said first fixed 
elements having a first facing area that faces said body and 
positioned at a first distance from said tilting axis, said second 
fixed electrodes having a second facing area that faces said 
body and positioned at a second distance from said tilting 
axis, said first facing area and said first distance are different 
from said second facing area and said second distance, 
respectively, the first fixed elements having a greater facing 
area and a greater distance from said tilting axis than the 
second fixed elements. 

7. The sensing structure according to claim 1, wherein said 
mobile element comprises a body including a plurality of 
portions electrically insulated from one another by one or 
more insulation barriers, and said first and second fixed ele 
ments are capacitively coupled to each of said portions. 

8. The sensing structure according to claim 1, wherein said 
body is formed by first and second halves, the first and second 
halves are separated by a first insulation barrier, said first 
fixed elements and said second fixed elements being capaci 
tively coupled to each of said first and second halves. 

9. The sensing structure according to claim 1, wherein said 
first fixed elements comprise first electrodes electrically con 
nected to one another, and said second fixed elements com 
prise second electrodes electrically connected to one another, 
said first electrodes being electrically insulated from the sec 
ond electrodes. 

10. The sensing structure according to claim 1 wherein a 
distance between adjacent first fixed elements that are capaci 
tively coupled to a first element of the mobile element is 
Smaller than a distance between adjacent second fixed ele 
ments that are capacitively coupled to a second element of the 
mobile element. 

11. A sensor comprising: 
an electromechanical sensing structure comprising: 

a mobile element displaceable in response to a quantity 
to be detected; 

a plurality of first fixed elements capacitively coupled to 
said mobile element, said plurality of first fixed ele 
ments configured to operate with said mobile element 
to define a first detection condition of said quantity; 
and 

a plurality of second fixed elements capacitively coupled 
to said mobile element, said plurality of second fixed 
elements configured to operate with said mobile ele 
ment to define a second detection condition of said 
quantity, wherein said first detection condition is dif 
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ferent from said second detection condition with 
respect to a full-scale value and a sensitivity value 
associated with detection of said quantity, wherein a 
total number of all of said first fixed elements is higher 
than a total number of all of said second fixed ele 
ments, a lower value of said full scale and a higher 
value of said sensitivity is associated with said first 
fixed elements; 

processing electronics comprising a processing stage and a 
gain stage in communication with the processing stage, 
the processing stage configured to process output from 
the electromechanical sensing structure. 

12. The sensor according to claim 11, wherein the 
processing stage is coupled to said electromechanical sens 

ing structure and a selector adapted to couple selectively 
said plurality of first fixed elements or said plurality of 
second fixed elements to said processing stage, for selec 
tion of said first or second detection conditions. 

13. The sensor according to claim 12, wherein said plurali 
ties of first fixed elements are connected electrically to one 
another and to a first sensing contact, said pluralities of sec 
ond fixed elements are connected electrically to one another 
and to a second sensing contact, and said selector is adapted 
to connect said processing stage selectively to said first sens 
ing contact or said second sensing contact so as to enable 
detection of said first or second detection conditions, respec 
tively. 

14. The sensor according to claim 12, wherein said selector 
further comprises Switch elements configured to connect 
electrically to one another insulated portions of a body of the 
mobile element in order to vary a value associated with said 
first or second detection conditions. 

15. The sensor according to claim 11, wherein the gain 
stage is connected to an output of said processing stage, said 
selector being further adapted to vary gain of said gain stage 
in order to vary a value associated with said first or second 
detection conditions. 

16. The sensor according to claim 11, wherein said sensor 
is a uniaxial or a biaxial accelerometer, and said quantity to be 
detected is an acceleration or a deceleration of said sensor. 

17. The sensor according to claim 11, wherein a distance 
between adjacent first fixed elements that are capacitively 
coupled to a first element of the mobile element is smaller 
than a distance between adjacent second fixed elements that 
are capacitively coupled to a second element of the mobile 
element. 

18. An electronic system for use in a motor vehicle, com 
prising: 

an electromechanical sensing structure comprising: 
a mobile element displaceable in response to a quantity 

to be detected; 
a plurality of first fixed elements capacitively coupled to 

said mobile element, said plurality of first fixed ele 
ments configured to operate with said mobile element 
to define a first detection condition of said quantity; 

a plurality of second fixed elements capacitively coupled 
to said mobile element, said plurality of second fixed 
elements configured to operate with said mobile ele 
ment to define a second detection condition of said 
quantity, wherein said first detection condition is dif 
ferent from said second detection condition with 
respect to a full-scale value and a sensitivity value 
associated with detection of said quantity; 

wherein said mobile element comprises a body extend 
ing Substantially along a plane and being free to rotate 
about a tilting axis away from said plane, and said first 
and second fixed elements are underneath said plane 
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10 
and face said body, said first fixed elements having a 
first facing area that faces said body and positioned at 
a first distance from said tilting axis, said second fixed 
electrodes having a second facing area that faces said 
body and positioned at a second distance from said 
tilting axis, said first facing area and said first distance 
are different from said second facing area and said 
second distance, respectively, a lower value of said 
full scale and a higher value of said sensitivity corre 
spond to said first or second fixed elements having a 
greater facing area and a greater distance from said 
tilting axis; 

a processing stage coupled to said electromechanical sens 
ing structure, said processing stage being adapted to 
process said quantity to be detected in order to control an 
airbag, an ABS, and/or a stability-control system of a 
motor vehicle. 

19. The electronic system of claim 18, wherein said plu 
ralities of first fixed elements are connected electrically to one 
another and to a first sensing contact, said pluralities of sec 
ond fixed elements are connected electrically to one another 
and to a second sensing contact, and a selector adapted to 
couple said pluralities of said first and second fixed elements 
to said processing stage. 

20. The electronic system of claim 18, further comprising 
again stage connected to an output of said processing stage to 
vary a value associated with said first or second detection 
conditions. 

21. The electronic system of claim 18, wherein said elec 
tromechanical sensing structure is a uniaxial or a biaxial 
accelerometer. 

22. The electronic system of claim 18, further comprising 
Switch elements configured to connect electrically to one 
another insulated portions of a body of said mobile element in 
order to vary a value associated with said first or second 
detection conditions. 

23. A microelectromechanical sensing structure compris 
ing: 

a mobile element adapted to be displaced as a function of a 
quantity to be detected; 

first fixed elements capacitively coupled to said mobile 
element and configured to implement with said mobile 
element to provide first detection conditions of said 
quantity; 

second fixed elements capacitively coupled to said mobile 
element and configured to implement with said mobile 
element to provide second detection conditions of said 
quantity, wherein said second detection conditions are 
different from said first detection conditions with 
respect to a full-scale value and a sensitivity value asso 
ciated with detection of said quantity; 

wherein said mobile element comprises a body extending 
Substantially along a plane and being free to rotate about 
a tilting axis away from said plane, and said first and 
second fixed elements are underneath said plane and 
face said body, said first fixed elements having a first 
facing area that faces said body and positioned at a first 
distance from said tilting axis, said second fixed elec 
trodes having a second facing area that faces said body 
and positioned at a second distance from said tilting axis, 
said first facing area and said first distance are different 
from said second facing area and said second distance, 
respectively, a lower value of said full scale and a higher 
value of said sensitivity correspond to said first or sec 
ond fixed elements having a greater facing area and a 
greater distance from said tilting axis. 
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